A new modification reaction of ethyl p-methoxycinnamate (1) to afford a series of p-methoxycinnamamide and p-methoxy--nitrostyrene has been developed by using the assistance of the unmodified microwave oven. The synthesized compounds were characterized by using various spectroscopic techniques and furthermore screened for their anti-inflammatory activity by using anti-denaturation of heat bovine serum albumin (BSA) method. The result of bioassay indicated that p-methoxycinnamamide derivatives and p-methoxy--nitrostyrenes showed interesting anti-inflammatory activity.
Previous research has reported that ethyl p-methoxycinnamate (1) is the major isolated compound from the rhizome of Kampferia galanga (Zingiberaceae), in which this compound was also reported to have a potential property as an anti-inflammatory agent [1, 2] . In order to develop and study structure activity relationship of compounds derived from 1, here we are reporting new method on synthesizing of series p-methoxycinnamamide and p-methoxy-nitrostyrene from 1. In recent years, the microwave-assisted reaction has a great attention due to it has proven to be often lead a reduces the reaction time, increase yield and easily reaction with green chemistry method [3, 4] . Therefore, in this study, we attempt to do the synthetic reaction by using the assistance of unmodified microwave oven. Furthermore, the product of synthesis was evaluated for its anti-inflammatory activity by using bovine serum albumin (BSA) anti-denaturation assay which was designed as preliminary stages in the screening of the selecting compounds for anti-inflammatory development [5] . In this research, compound 1 was obtained from the purification of n-hexane and ethyl acetate extracts of the rhizome of K. galanga to give 70.7 and 18.4 % yield, respectively. The structure of the isolated and synthetic compound was characterized by using spectroscopic data IR, 1 H & 13 C-NMR, GCMS and a comparison to those of previously reported. Cinnamamide or 3-phenylacrylamide is a compound with a simple structure that has phenyl ring and amide which are linked by olefin. Modification in three regions of cinnamamide (phenyl, linker, and amide) resulting in a broad spectrum of biological activities such as anti-malarial, anti-atherosclerotic, antidepressant, neuroprotective, tyrosinase inhibitor, analgesic, anti-inflammatory, muscle relaxant and sedative/hypnotic [6] . -Nitrostyrene is a class of compound that has phenyl ring and nitroalkane. Similar to cinnamamide, modification in the phenyl and nitroalkane of -nitrostyrene cause it exhibits various biological activities such as anti-proliferative agents, selective human telomerase inhibitors, antiplatelet, inhibitor NACHT, LRR and PYD domains-containing protein 3 (NLRP3) inflammasone activation, antifungal and antibacterial [7] [8] [9] . Amidation reaction of 1 with ethanolamine and diethanolamine result in the production of N-(2-hydroxyethyl)-p-methoxycinnamamide (3) [10, 11] and N,N-bis-(2-hydroxyethyl)-p-methoxycinnamamide (4) [10, 12] , respectively ( Figure 1 ). Previously, a conventional synthetic reaction of p-methoxycinnamic chloride with ethanolamine and diethanolamine for 4-24 hours has given 3 and 4, respectively [10, 12] . In the other reported, Deng et al [11] also performed a conventional synthesized of 3 by using p-methoxycinnamic acid as starting material. It took about 4 hours to finish the reaction in 52.7 % yield. In this report, we used ethyl p-methoxycinnamate (1) as starting material and reaction was performed by using irradiation of unmodified microwave oven in 5-6 minutes to give 61.3 and 92.2 % of 3 and 4, respectively. NMR data of 3 and 4 were corresponding to those of previous reported [11, 12] .
In adopting of the previous work of Khalafi et al [3] , in this study we synthesized p-methoxycinnamamide (5) through reaction of hydrolysis of 1, p-methoxycinnamic acid (2) with urea by using imidazole as a catalyst (Figure 1 ). A literature search indicated that there are no reports of previously synthesized and spectroscopic data of 5.
According to literature, various methods and reagents have reportedly been used for the synthesis of p-methoxy--nitrostyrene 7 [13] [14] [15] [16] [17] . Recently, the nitro decarboxylation reaction of 2 by using (COCl) 2 + DMF in the presence of KNO 3 or NaNO 2 under conventional and non-conventional conditions has successfully afforded 7 in the range of 74-80% yields [13] . The reaction of methoxycinnamaldehyde and nitromethane by using Henry condensation condition has successfully obtained 7 in the 59-96 % yield. In this report, we performed the new method to obtain 7, which was adopted from the previous cold nitration method [4] . The reaction was initiated by performing irradiation of the mixture of pre-cooled reagents, 1 and HNO 3 . Unfortunately, this reaction was not successful in giving -nitrostyrene derivative. Subsequently, the reaction was performed by reacting pre-cooled reagents, 2 and HNO 3 . As shown in Figure 2 , variation in the method, gave a different product of p-methoxy--nitrostyrene (7) and 2-nitro p-methoxy--nitrostyrene (8) . A literature search indicated that there have been no reports of the previously synthesized and spectroscopic data of 8. a. Both pre-cooled reagents were mixed and then the mixture immediately irradiated by using the microwave, 450 W, 2 mins b. Both pre-cooled reagents were mixed and then the mixture was continued cooling for 30 minutes and irradiated by using microwave, 300 W, 1 min Furthermore, the synthesized compounds were screened for their anti-inflammatory activity by using BSA anti-denaturation assay. The result of bio-assay (Table 1) indicated that a series of p-methoxycinnamide 3, 4 and 5 showed interesting antidenaturation activity in the concentration of 0.1-100 µg/mL (denaturation inhibition > 20 %). Interestingly, these compounds showed higher activity than Na diclofenac at a concentration of 10 µg/mL. It is also found that both 3 and 4 showed higher activity than 5 at a concentration of 10 µg/mL, therefore it is suggested that the presence of hydroxy functional group on the cinnamamide compounds as a result of increasing in its anti-inflammatory activity. The interesting phenomenon was also shown by p-methoxy--nitrostyrenes 7 and 8. Results of bio-assay indicated an increase of sample concentrations of both 7 and 8 resulted in decreased anti-inflammatory property as shown in Table 1 . These compounds showed interesting activity at a lower concentration of 0.1-1 µg/mL and were found not active at a concentration of 100 µg/mL. However, this phenomenon was coincident with the previous reports which demonstrated some controversial relationship between concentration and activity [5, 18] . 
Extraction and isolation:
The dried and powdered of rhizome K. galanga (7685 g) was extracted by using n-hexane and ethyl acetate to give 927.9 g (12.1 % yield) and 232.5 g (3.0 % yield) crude extacts, respectively. n-Hexane and ethyl acetate extracts were stored in the refrigerator in which 656.0 g (70.7 % yield) and 42.9 g (18.4% yield) of the colorless crystal of 1 obtained respectively, m.p. 50°C (lit. 49°C) [1, 2] .
Hydrolysis of 1:
Mixture solution of 1 (15.48 g, 75 mmol), NaOH (4.80 g) and ethanol (375 mL) was stirred at a temperature of 60-70°C for 3 hours. The product of the reaction was washed with aquadest (50 mL) and added HCl 15 % until the final pH should be 4. The residue was filtrated and air-dried to give 12.70 g of colorless crystals of p-methoxycinnamic acid (2) (82.0 % yield), m.p. 175°C (lit. 169°C) [19] .
Amidation of 1 with ethanolamine:
In 100 mL Erlenmeyer flask with the cup, a solution of 1 (1.06 g, 5.1 mmol) in 10 mL ethanolamine was irradiated by using the unmodified microwave oven at 600 W for 5 minutes. The product of the reaction was extracted by using ethyl acetate and further purified to obtain 0.65 g of N-(2-hydroxyethyl)-p-methoxycinnamamide (3) (61.3 % yield).
The reaction of 2 with HNO 3 to give 2-nitro p-methoxy-nitrostyrene (8):
Both pre-cooled (-12°C) of 2 (3.0 g, 16.8 mmol) and 65% HNO 3 (12 mL) were mixed and then the mixture was irradiated by using the unmodified microwave oven at 450 W for 2 minutes. After irradiation, the reaction product was then poured into ice cold water to give yellow solid and then filtrated. The solid product was then purified by using silica column chromatography to give 0.41 g of compound 8 as yellow crystal (13.7 % yield). 
2-nitro p-methoxy--nitrostyrene

Anti-denaturation of heat BSA assay:
A Stock solution of 0.2% (w/v) bovine serum albumnin (BSA) fraction V of 96% purity (Sigma Chemical Co) was prepared in a mixture of 0.05 M trisbuffered saline which was adjusted to pH 6.3 with glacial acetic acid. Samples were prepared in methanol at various concentrations. From each of the concentration of samples, 500 μL was added to 5.0 mL of the 0.2% (w/v) stock BSA in the tris-buffered saline to produce concentration 0.1, 1, 10, 100 ppm. Each sample was heated for 5 minutes at 70°C in a test tube placed in a water bath, then cooled for 20 minutes under laboratory conditions and its turbidity measured at 660 nm using Hitachi U-2910 spectrophotometer. Na diclofenac (Sigma-Aldrich) was used as a standard. The degree of inhibition of denaturation or precipitation of the BSA from the solution by each extract was calculated by using following equation [5, 21] .
